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EXHrBrr No I

"I ssk you to uote fauarably on HB5g4, requiri
consumer recAcled material in highway proj
County's Solfd Waste and Recycling programs@=-
Recycle Montana, I can teII you that the materials listed in the billfor
possible incorporation into highway projects, ere some of the most
fficult materials fo diuertfrom buriql in our landfiIls. MDOT
preuiously proued in demonstration projects the uisbility of using glcrss
and approued it for general usage. This biII does not askfor the
materials fo be subsf dized, onIA that theg be used when the cost is /ess
than or equal ta the cast of other matericls usedfor the same
purpose. Therefore, the taxpayers will not pay morefor highways
because of this biII. Meaning the bill should be reuenue neutral ta the
State. Howeuer, bU eliminating the cosf of landfiIling these materials
as uaste products, there is an economic benefit. If these bulky
materials qre not reused, waste is aII they are and there can be no
resultant sauings to local gouernments and their taxpayers from not
burying them. Please uote Aes on HBS74."

Mark Nelson,
Ronan, Montana
4o6-4zg-gogg

*We are pleased to support local uses for recycled products. Our
business has ninefuIl-time emploAees here in Belgrsde seruing the
Grea.ter Yellotustone Ecasystem" Anytime Aou can reduce
transportatian cost, yau'Il ma.ke it a more effectiue option" There is
ecanomic opportunity with this biII."

Dave Leverett, Vice-Presicent
Four Corners Recycling
Belgrade, Montana
4o6.57a.5561



In Support of HB 594:

"This wauld be a great tt)aA to suppart glass recycling, especially for
aur rural communities. Most of the state wants to recycle glass, but it
needs support and a market. We need suppart from gouernment and
industry; HB Sg4 moues us in the right direction. Headwaters current
sert)es Grqnite, Beauerhead, and Meagher Counties, cs weII as the
touns of Lincaln, Choteau, Augttsta, Harlouton, and Butte-Siluer Bow.
There is a d"emand to recycle glass, we just need s demandfar the
recycled. glass."

Bill Crain, General Manager
Headwaters Recycling Cooperative
4o6.46t 56or

"MV name is Wendy Weauer and I am the co-founder of the Gallatin
Zero Waste Coalitian here in Gallatin CountA. I am writing today in
ntpport of HB Sg4. /f rs critical that we start maximizing and reusing
our waste products in Montana instead of putting them under ground
and finding usefuI second life for them. This in turn will help deuelop
markets for recycled materials, including glass, concrete, etc. The
Ga.Ilatin Zero Waste Coalition in Gallatin County has been working
dtligently to expand snd promote wsste reduction and recycling
oppartunities, and we belieue this biII would help promote these
opportunities."

Thank you for your consideration, Wendy Weaver, P.E"

Wendy Weaver. PE. LEED AP.
Sustainability Consultant
www. greenstone-consulting. com
Bozeman, Montana



In Support of HB 594:

I support H8594, for numerous reasons. f own Helena Recycling , a
curbside recycling business location in Helena, Mt. Currently ute do
not accept glass because we do not haue an outletfor it. Our custamers
hsue asked us time and time again when are we going to take glass. I
belieue with HBS74, it wiII make ir possfb Ie for us ta not only take glass,
but to look at other items such as old tires. These are both items that
should be kept out of the waste stream and put back into use. This wilt
alsa help crecte econamic opportunities, including jobs, in the state of
Montana.. Montana is a great state and whA wouldn't we wqnt use
recycled materials!

John Hilton, Owner
Helena Recycling, LLC
ro65 Strawberry Dr.
Helena, MT Sg6or
406-459-85zr
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in Montana

The Economie und Eeological knpaets s/Recycling

tr*ughout the United $tates, recycling has resulted in economic gror,vth,

inecme growth, netiob increases. k:ng-term investment, energy savings.

wastc reducticln, lower prociuetion ccsts fbr many industries, and an

extension of the life of landfills" .dceording to the Caiifomia Environmental

Protecticn Agency" waste divers ion of" any type, ineluding reeyeling, tends to create

twice the eeonomic activity per ton of eonventional rvaste disposal i. Reeyeling aiso

reduees pollution and conserves naturatr resouroe$' which leads to cleaner air and

w&ter, anct it increases open space ancl reduees greenhause gases" This paper will

iook at the impaet cf recycling on Montana'$ econoroy"

' Found in the pamphler, f,s Req,cfing gor;cl fiir {)ali/rx"niab ilccnomyT



TheEconomicandEco1ogica1Impactso/Recyclingintutontunu

The Impact of Recycling on the [J.S. and Other States - continuertfrom page 3

Ohio's recycling industry was $36,000 or $8,000 more than the state average in 2001. On an

annual basis, Ohio's recycling industry contributes about $650 million in tax revenue to state

and local govemment. Ohio boasts a very large aluminum recycling program and in-state
manufacturers use the bulk of that material. It is estimated that Ohio saves about 1.6 billion
tons of greenhouse gases annually from paper recycling alone. The Ohio recycling indushy
annually processes 30 million tons of materials including 16 million tons imported into Ohio
for processing and manufacturing into new products. {Recycling Means Business, pamphlet
issued by the Ohio Department of Natural Resources).

The Economic Impacts of Recycling in Montana

T ike other states, Montana's recycling sector is diverse and significant. The types of
IJcompanies in Montana that are involved in recycling are:

There

City/County transfer stations

Recycling haulers and collectors

Retailers of recycled materials and products rnade of recycled materials

Manufacturers of recycled materials

Recycling processors

Producers and sellers of organic compost

are a significant number of recycling coliection centers in Montana, and often more
than one in the larger towns. Headwaters Recycling Co-op operates the largest number
of collection centers in the state. The Headwaters Recycling Co-op is an interlocking
govemment agreement between 13 counties. Their centers are located mostly in
central, southem and southwestern Montana. Pacific Steel and Recycling also operates

several large recycling facilities in the state. Materials recycled at the various
collection centers throughout Montana include newspaper, office paper, magazines,

alumimrm cans, steel cans, metals, glass, plastic, motor oil, clothing and cardboard.
Not every center recycles all of these materials (Recycie Montana website, http:ll
recyclem ontana. org/where.htm)

Establishments that currently sell recycled and re-used goods in Montana are diverse.
Montana companies sell clothing made from recovered cotton, used car parts restored from
previous vehicles, insulation made out of post-consumer productso re-tread truck tires, and

reused building materiais from flooring to roofing. Three Montana companies sell Plum
Creek Lumber Cornpany's medium density fibertoard made I}om the sawdust and shavings
produced in lumber and plywood operations. Also, the Montana Chamber of Comrnerce and

Montana State Universiq, Extension Service sponsor the Montana Material Exchange, which
helps businesses find buyers for surplus materials and helps individuals or businesses locate
these materials.
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The Economic Impacts of R.ecycling in Montana - contiwrctt.from pase 4

Severai companies in Montana sell compost, which is made from yard and wood wastes. Other
companies in Montana offer flooring tiles made from 100 percent recycled material, carpet and
padding made from recycled materials, salvaged wood flooring, recycled paper at food stores,

and cardboard with recycled content. Numerous companies sell plastic lumber and
plastic/wood composite lumber. Other Montana companies sell toner cafiridges that
can be remanufactured after use, recycled office supplies, duffel bags, CD cases,

binders, photo albums, toothbrushes, and trash bags. (2003-2004 Montana Guide

for Buying Recycled Products, Montana Department of Environmental Quality).

The state govemment of Montana purchases and uses recycled products" All of state
govemment letterhead paper contains 25a/o post-consumer content. About 89% of Montana state
govemment agencies use copy paper with some recycled content. About 1/3 of the envelopes
used by state agencies contain 307o post-consumer content. Ali coarse paper products sold
through the Department of Administration Central stores contain from 10 to 40 percent post,
consumer content. The Montana Department of Transportation purchased 1.5 million pounds of
reflective beads fior pavement striping in Fiscal Year 1999 which were manufactured from plate
glass cuttings. Remanufactured toner cartridges and trash bags with 50olo post-consumer content
material were also sold by the Montana Department of Administration to state agencies.

The state progmm "3R's in State Govemment" (which involves state agencies) recycled 2,080
tons of paper ftom 1996-2003. More than half of that, over 1,300 tons, was office paper. Other
types of paper recycled by state government include newspaper, cardboard and computer paper.
In 2003 alone, 3R's recycled about 340 tons of paper. Q0a3 Montana Department oJ'
Admin i s tr ation Recy cl ing Repo rt).

Overall Economic lt{umbers

Th. Recycling industry in Montana is significant. In 2003, the industry paid over nine million
I dollars in wages and benefits to approximately 300 full-time and 40 parl-time employees.

Total gross revenues for the industry in 2003 were almost 90 million dollars and the average

fE.-."* _ - wage per full+ime job (including benefits) was about $29,000 &year, which is

-- ,4" U i ,* ,l? several thousand dollars greater than the average wage in Montana (about

-lj -= 
' ' '-_t ( .,i $25,800 in2002 according to the U.S. Eureau of Economic Analysis). Theset"''***I?U 

totals include recycling activity at all levels inclu<ling processing, collection,
remanufaeturing, and sales. The totals

include the private sector, public sector and
nct-for-profi t entities.

The largest compcnent of recycling in Montana is the
for-profit private sector, which is the traditional backbone

g--"



The Economic and Ecological Impacts o/Recycling in Montana O

Overalf Economic Numbets - continued,/rom page 5

for recycling in Montana. Manufacturing was the largest recycling activity in Montana and the
processing of recycled materials was the second largest activity. The total economic numbers
below were largely concenhated within several individual businesses. The approximate numbers
for 2003 are as follows:?

Full Time Jobs:

Part Time Jobs:

Wages (+ benefits)*:
Revenues:

300

40

$ 9,330,000

$89,120,000

x Assuming benefits to be $.15 per $1.00 wage for survey respondents who did not give bene{it amounts.

The average wage (including benefits) in Montana's recycling industry was calculated to be
about $29,000 (9,332,580132L5 = $29,028). Total avoided landfill costs in 2A02 as a result of
recycling were estimated to be 54,615,776-128,216 tons recycled which avoided landfill at a
fee of $36.00 per ton. (Brian Spangler; Montana Department of Environmentat Quality). There
are also indirect positive economic effects from recycling and tax revenues collected from the
recycling industry in Montana. Estimating these numbers is beyond the scope of this paper.

Environmental Impacts of Recycling in Montana

Th" amount of total waste generated in Montana in 2002 was I,194,243 tons. The amount of
I waste landfilled was 1,004,635 tons or about 84Yo of totalwaste and the amount incinerated

was 13,037 tons or about lo/a of total waste. The total amount of waste that was recycled was
128,216 tons or 1192o of the total generated. Four percent or 48,355 tons were composted. So,
about 15% of Montana's total waste was either recycled or composted. The 128,216 tons
recycled was reported from 12 different companies/public facilities in Montana with Pacific
Steel being the largest recycler overall. Eight companies comprised the 48,355 tons of
composted material (Montana Department of Environmental Qualig, Air, Energy, and Pollution
Prevention Bureau).

In 2042, numbers were estimated for total tonnage of recycled materials in Montana. The
tonnage numbers were collected from landfills and transfer reports submitted to the Solid Waste
Department at DEQ. These numbers were obtained from landfills, transfer facilities and

These results were produced by a survey conducted by the Air, Energy and Pollution Prevention Bureau of the Montana Department of
Etrvironmental Quality in the Spring of 2AM. Matt Elsaesser was the principle investigator of the suruey. The results do not include
the small number of contacts that did not respond to the survey, nor the activif of sole proprietors who are not iisted or advertised as

a public business or recycling operation. Emerging companies and rec,rrcling components oii large institutions are for the most part not
included in this survey. Recycling activiry for fhis project included the collection, hansport, processing, rernanufachrring and sale of
post consumer products. It includes composting as recycling activity, but does not include wrecking yards. The list of participants to
meet these criteria was constructed using the State Database, Recycle Montana R"ecycliag Guide, a D.E.Q. mailing list, telephone

directories and staff knowledge. The survey was conducted primarily by phone, with letfers sent for some respon<lents by their requesr.



Technalogy Briet

A Tosl Kit for Usrng Recyefed Gfass as a
Construetion
Aggregate

The use of reeyci*d gtrass as a consiructiCIfi aggregate
has been technically wetrl-estahlished, with over
50,000 tons usecl in construction prcljects in the state
of Washingrcn alane. In additicr, Deparrment af
Transpr:r'tation speeifications in at least six states have
been amencled, ailowing ttre use cf recyeled glass in
road projects.

Flowever, a continuing barrier to inereased
constructiE:n use has L,een the lack of a single
docurnent ccnsolidating the primary technical research
and practical fielcl experienee to give engineers, in a
singne document, all of the inforr*ation they need to
specify recycle<I glass aggregate witli confidenee.

The CWC, along with Scil and Environmental
Engineers {S & EE} of Redrnond, Washingfon, and
Re-$ouncing Associates cf Seattle, has created this
reeycled glass aggregate "tool kit"" The tool kif
includes ease studies, lessons leamed, and a surulmary
erf the findings af several important tectrrnieal stueii*s.

Gase Studiee
The report usas a standard fnrrnat to capti:re tire
perfinent experiene:e fnom existing prc"jects
inccrporating reeyaled gtrass aggr*gate" Amcng the
data captured for six projeets in Washingtsx and tflree
outside oF Washingrr-:n is:
o type of aggregate appiicatii"rn

" location

" gradaticn
o material *rpecifieaticns
o votrume

lilh
llffFH=F*

{, " n+
a&

L lr';...r,... R*T€P

" econclrnics

' special handling prccedures
. lessons learned
. contaet people

The ease sfudies develop the inforrnation shown
above fbr a wide variety of aggrcgate applieations
(e.g. road base, ligiltweight fill, drainage aggregate"
retaining wall backfill, utility treneh backfill, etc.). A
wide variety of uses are shown in order to provide
real-world experience in actual applieations, and tir
in*rease the eonfidenee of, spe*ifying engineers ihat
they d* nert need to 'nre-invent the rvheetr" in order tcr

speeify recyeled glass aggregate in their projeets.

Heport Gonsolidation
T'wo rnajor studies and several smaller studies have
analyzed the teehnieal performance cf giass as a

ccnstruetion aggregate. The two major studies are
T'ke Gl{rss Feedstocf" Srudy. perfonrred b3r Darnes &
ft4ocre ccnsulting engineers of Seattle ira 1993, and

ilfigT I'EP
€,n\rironrnental Prsgracl

.# GL-9V-F

Materials: Recycled Glass.

Technologies: Performance of Glass Construetion
Aggregate.

Applications:,411 unbound aggregate applications.

Marlcet Goals: Outtet for low-value and mixed-cofor
reeycled glass.

Abstract: A Tool Kit consolielating case studies
and researeh reports on glass
aggregate



SAMI, which stands

for$tress Absorbing

Membrane lrtmlayer,

is a surfaee traatment

that is plaeed priorto

oveilaying a road with

hot mix asphalt, and

can be highly

effecltve in $tspping

reflactive cracking.

Fage ? ART$ Quarterlv

A New Way to Control Gracking
SAMI, which stands fr:r $tress Absorbing Memtrrane Interlayer, is a suface
treatxnent that can be teighly effective in st*pping refrective eraeking. S,AN4Is. which
have been in use since the early tr9?CIs in Arizona" are defined as a surface trcatment
tl:iat is pla*ed pricr to erverlaying a road with hot mix asphalr" Tliey are designed to
resisl the stress and strain af reflective cracks and delay the propagation of cracks
through the new cveday.

A typical SAh4I is constructed by spraying a thick
layer of asphalt rubben *n the roadway tc be
resufaced. This asphalt rubber, which contains
ZAVo tu 30% crumb rut-rber, is applied at a rate of
approximately 0.6 - 0"8 gal/sy (gailons per square
yard). This is imrnediately ccvered with aggregate
at a rate of 30 - 40lbslsy and roltred. This type of
sudace treafinent is effective in stopping reflective
cracking for several reasons. For one, the thick
Iayer of asphalt rubber is very effective in sealing and waterproofing cracks.
Secondiy, the addition of the crumb rubber in the asphalt gives the SAMI eiasticity
tliat helps in absorbing the stress and strain that eauses refiective cracking. Finally,
the highly adhesive characteristic *f asphalt rui:trer greatly irnproves fhe retention of
ttre ccver aggr€gate. This in turn reduces the aggregate ioss during construction that
san occilr with typical surface trsatments"

In the past few years, SAMIs have beenused in Florida as well" Florida DOTs version
of a SAMI is called an ARMI, or Asphalt Rubber Membrane Interlayer. This sudam
treatment has f:een quite effective in slcwing or sropping reflective cracking in typical
cverlays, and has seen wide use throughout the state of, Florida"

Another version of a SAMI is the SAM, which stands fcr Stress Absorbing
&4emb'rane. The SAM, whieh is eonstrueted just like a SAh4I, is a maintenanee tool
tiiat is ilsed as a final wearing coLrrse. SAMs are used like typical surfaee treatrnents
anci are placed on craeked roads fo exteild the service iife of the noad" By applying a
SAM, the craeks in the eid road arc seaied, and a durable, flexible wearing eourse is
placed cn the road. SAMs have treen used in Arizona since the late tr96CIs.

For morc infcnnation on SAh.{s. SAMtrs" and ARMIs. fontact AR.TS.?

ARTS StAft:

SerjiAmirkhanian, Ph.D., Directcr Frank E*kpidqe, P.[., Assistant Directop

Kevin Vaughan, Prograrn Administratcfl Wendy Franzese, Admini$trative As$istant

1 10 Lown' l"lall, Sox 340911, Departmeilt of Civi! Engincering, Clsmson Univepsity, Clemson. $e 29634-091 X

FH: 864.S56.6799 FAX: 864,656.2670 F-mail: al'ts@ces"clemson,edu Websiter www.ces.clemson.edu/arts

ART$ &uartsrly is published f0ur tim€$ eaNh year lry the Asphali Rubber Techn0logy $ervice at Clem$0n l..,niversily. ARTS is funded theofsh a
grani $om $e's 0eparlmcflt 0f f{ealth and Envimnmertal C0n*01 and the elty 0l Clsms0n. Any opinions, {indings, conclu$i0ns or ree$rnmenda-
ti0ns pre$enled in AfitS Quarlerly are those 0f the auth0N ard d0 n0t ne0e$sari!y Feftect ihe visws 0i Ciem$$sr University, DFIEC sr ih€ City 0f
Cl€m$gri.

This taflker is preparing t0 applying an ARMI in Florida



Vslume 1.lssue 3

Crurnb Rubber Modifier {CR.M} is the rerm
useei t* clescribe ground wast* tire rubber
used iri Hot Mix Asphalt and otlier paving
applications" Crumb Rubber h4odifier
(CRM) materiai ean be produced several
diff'erent ways:

. Arnbient Grinding

. Cryogenic Grincling

" Wet Grinding

Each of thcse rnethorts
requires that the wheile tires
first be fed through a
shredder and then a
chopper to reduee the ehip
sise to approximately 3" tc
lz" pieces" Onee this is
accomplished, any one cf
the grinding processes can

Y2" pi€ces i#12mesh) be utilired.

Ambient Grlnding
Ambient Grinding requires that the CRM
tle sized at an,bient roorn temperature"
This is generally accomplished with a
series of grinders and screens to size the
materiatr, magnets tc remove any residuai
steel, and scnre fq:rm of fiber removal
system" Ambient Srincling can pri:du*e
mate.rial ranging in sjze frswV+" mesh to
#zl0 mesh. Amtiient {irineling produces a

rnaterial with a verv rough surfaco textrire"
This rough surfaee texturo reacts m*re
thoroughly with asphalt eernents, thus
resulting in a m*re rJesirable Asphalt
Rubber binder.

f;ryogenic Grinding
Crycgenie Grinding is sirnilar tc ambient
grinding wlth the exception that tlie iryast*
rubber is first cooleel and made brittle with
liquid nitrc;gen. T'his cacled rubi:er can
then be sized quite easiiy with a prooess
similar ta the Arnbient Grindine process.

Sumrner, gS01

Shred-IeIh $T"50SH Transp0rtable Shredding System

Cryogenie Grinding can produce material
ranging in size frarn Ya" mesh to #100
mesh" Cryogenic Grinding produces a

material with a very srnooth surface
texture which reaots less th*roughly witli
asphalt cements than amliiently greiund

CRM,

Wet GrindinE
Wet Grinding utilizes an already ground,
coarse CRM material in a wet slurry.
This slurry is then ground tretween
grinding stone. This process is useful due
to the faet that it can produce a finer
rnaterial {l+" rnesh ta #100 mesh) than
normai arnbient grinding, brt it still
retains the rough sr.ldace textllre of a
normal arnbient ground mate:riai. This
finer rna{erial with a rough surface textLrre

results in a very thorough reaction with
asphalt

but rnust
be dried
before it

be

used. ?

2mm'0.5 mm (#i$35mmhi 0.5 mm {#35 mesh}

Tir€ Chip phoios used wlth permissi0n 0t RUIVJAL.

Page 3

Praduction af Crumb Rubber Modifier

www.ces.c I ems on.edu ;a rts



lNtii.j*f i'it,4[- *"]j:pH*nt..t{";T t"J$[ tr.i Lii0&-iv\,,"Avli mr,d R*'At]wAy$

it is esliflat{}il thai rlaCviral' al0 high\.4/il.y ions.irrtciicit ir^r the ,. rnited Stales
rsl cu|reilti_v cor.rsi:mti'tii l;ei'virecn ir00 aitcl E00 r.'1iiliion rnetric ions cf riiqin
iiuslieij rucl.i, gr;ivel irld sr_l-icj e;,rcl-t y'c,ai as au!,I-(,lgatci, The existir.lg a.nnlni
qL:antities i.rlir:ciustriai by- prodltct sciiice irraterials, sr_;i-ne 00il rr":illii:rr rrietric
ton:, f(.ifliesien'is e ,/,olr ic ritgnificaritiy reiiLrce th* arlount cf virgin rlcir:-
rials ieqr-rirerJ ia-,f irar-isl,-otlation iniiatliuoturc projecr,s, i'ieluieil re.qlrirces,
aoclriisg iln€rg,:/ anc,i ilinlate cfiangc issues and reijui,-e tne rieeC ior iaric_ifili

sfiare,

FVAI*["l,qXl 0 I'l and A$S F$S]-4 [ hll of OF]PORTU N tTt FC

lne rneterials rni*rk represented in l-igL;r-i; i ,Ct prei_larecj by tne inCustriai
Rescurces: C'li.incil, shovvs lltx |najoi- gi'cLlps ot bir"nroducl finierl:lis in tne
c()lun-rrl hearlers, wiifi ihe rons iis coieniiai applications.

T!,ie in,ll.qtrial by plcr,ii;cts are dii.riclecj jriic six rnaicr _croups;
. Ccal Ccrmbusiiorr [rt'tcJr-;cis
* li-on and Sieei Siag irr.r,rriucls
. FounCry Siags and Sands
* Tire lfcrived lli-ibber Maieriais
. Fec)ucied Olncrete vlaterials
. Paper ProdL.rcticrr Materiais

Check rnarks irrdicaie titat a L:ajdlgxlar material,apnlication ci:rnbination has
'Je€n used succe"qsfu'ly, and tha.'r adecuale rja.ie are a.vailai:ie tc i:repare
a Cescrrpiicn cf the plrysical and chemical i:rcperties of the ryrateriai anC
to clescribe ih* desigri i-equirentents a{tcl iJer{crmance recortls for ono or
mcre speciilc anpilcations,

Crnission of a padicillar riateiai-applicalicr.. nrair:f-r in liris ilatrir is not tc
i;e ccnstrued as a prc:hibiiion againsi its Lise; railrer, cnission incJicates tlrat
eithef the rnaieriai-anplicatiori comblnation r1.rss ilqnprccriate or that insuf-
fic:ient ii"rformati(:r^r w?,s availai:ie il prc',rirj* lsi;ful,/eccr,rreLie guida.i-tc*.

r - t : t.l'- ,rri., (ln, ,Ciet.' \JJt4grlC

fiec.,/clg,l i.iii,tlall Milling Operatkrn i:lectiic An: Funrace Slagl


